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PROBLEM TO BE SOLVED: To prevent electrode short-circuiting or the like 
and characteristic degradation by discharge between electrode fingers 
and to improve reliability by forming an insulating or semi-conductive 
inter-electrode-finger film between the electrode fingers of an 
excitation electrode and forming an insulating or semi-conductive 
protective film on the excitation electrode and on the inter-electrode- 
finger film. 

SOLUTION: Between the electrode fingers 4a of an IDT electrode 4 which 
is the excitation electrode at least on a piezoelectric substrate 3, the 
insulating or semi- conductive inter-electrode-finger film 6 whose 
specific resistance value is not less than 10-3 Qcm for instance is 
formed. Thereafter, the insulating or semi-conductive protective film 7 
is put on and formed at least in an electrode area. In such a manner, by 
putting on and forming the inter-electrode-finger film 6 provided with a 
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film thickness almost equal to an IDT electrode film thickness between 
the electrodes before putting on and forming the protective film 7, the 
coverage of an electrode side face part at the time of forming the 
protective film 7 thereafter is improved. Thus, the degradation of the 
electrode short-circuiting or the like by the attachment of conductive 
foreign matters is eliminated and the characteristic degradation by the 
discharge between the electrode fingers due to pyroelectricity provided 
in the piezoelectric substrate 3 is eliminated as well. 
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CLAIMS 



[Claim (s)] 

[Claim 1] Surface acoustic wave equipment characterized by having formed 
the insulating or semi-conductive electrode finger mesenteriolum between 
the electrode fingers of said excitation electrode, and forming an 
insulating or semi-conductive protective coat on said excitation 
electrode and said electrode finger mesenteriolum in the surface 
acoustic wave equipment which prepares a ctenidium-like excitation 
electrode and changes on a piezo-electric substrate. 
[Claim 2] Said excitation electrode and the electrode finger 
mesenteriolum are surface acoustic wave equipment according to claim 1 
characterized by having made the metal membrane formed on said piezo- 
electric substrate anodize alternatively, and forming it. 
[Claim 3] The process which forms an insulator layer or the semi- 
conductive film on a piezo-electric substrate, and the process which 
forms a photoresist pattern on said insulator layer or the semi- 
conductive film, The process which carries out patterning of said 
insulator layer or the semi-conductive film by using this photoresist 
pattern as a mask, and forms the electrode finger mesenteriolum, The 
process which forms a metal membrane on said photoresist pattern and a 
piezo-electric substrate, The manufacture approach of the surface 
acoustic wave equipment characterized by including the process which 
forms the excitation electrode which consists of said metal membrane by 
removing said photoresist pattern, and the process which forms an 
insulating or semi-conductive protective coat on said excitation 
electrode and said electrode finger mesenteriolum at least. 
[Claim 4] The process which forms a metal membrane on a piezo-electric 
substrate, and the process which forms a photoresist pattern on said 
metal membrane, The process which carries out patterning of said metal 
membrane by using this photoresist pattern as a mask, and forms an 
excitation electrode, The process which forms an insulator layer or the 
semi-conductive film on said piezo-electric substrate and said 
photoresist pattern, The manufacture approach of the surface acoustic 
wave equipment characterized by including the process which forms the 
electrode finger mesenteriolum which removes said photoresist pattern 
and consists of an insulator layer or the semi-conductive film, and the 
process which forms an insulating or semi-conductive protective coat on 
said excitation electrode and said electrode finger mesenteriolum at 
least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to surface acoustic wave 
equipments, such as a surface acoustic wave filter which prepares an 
excitation electrode in the piezo-electric substrate which consists of 
single crystals, such as lithium tantalate, lithium niobate, and a 
tetraboric acid lithium, and grows into it. 
[0002] 

[Description of the Prior Art] In recent years, many surface acoustic 
elements are used as components, such as a filter of the electronic 
equipment using an electric wave, the delay line, and a transmitter. 
Especially the small and lightweight surface acoustic wave filter with 
the high steep cutoff engine performance as a filter is used abundantly 
in the mobile communications field as a filter of RF stage of personal 
digital assistant equipment, and IF stage, and the reliable surface 
acoustic wave filter with good and engine performance, such as an 
insertion loss and the magnitude of attenuation out of band, is demanded. 
[0003] However, while requiring high-reliability, detailed-ization of 
the electrode line breadth of a surface acoustic wave filter and an 
electrode spacing is progressing with RF-izing of mobile communication 
system, and it is becoming very detailed electrode line breadth and 
electrode spacing of several microns - about 0. 5 microns in current. 
[0004] For this reason, it set like the erector after a wafer process, 
and on the ctenidium-like electrode, the electrode short-circuit by 
conductive detailed foreign matter adhesion etc. became a cause, and the 
problem that a yield fell remarkably was. 

[0005] Moreover, also in the finished product mounted in the package, 
according to generating of the detailed foreign matter out of the 
package by vibration etc. , the defect of a cause occurred and electrode 



short-circuit had become a big problem in respect of dependability. 
[0006] Since a detailed foreign matter tends to have adhered that static 
electricity tends to generate especially piezo-electric substrates used 
for a surface acoustic wave filter, such as lithium niobate and lithium 
tantalate, by the pyroelectricity, even if it managed severely the 
cleanliness in the environment which is like [ erector ], and a package, 
the present condition was that sufficient cure does not become. 
[0007] Moreover, when it was put on the bottom of an environment hot in 
the condition that the erector was used for the device and the rapid 
temperature change was given by this pyroelectricity, uneven charge 
distribution arose on the piezo-electric substrate, and it carried out 
that an electrode deformed by the discharge which this became a cause 
and was generated etc. , as a result there was a problem of inducing 
degradation of a filter shape etc. 

[0008] That is, in processes at the time of package mounting after 
electrode formation of a ctenidium-like excitation electrode etc. , such 
as die bonding and wire bonding, if a piezo-electric substrate is put on 
the bottom of elevated temperature about 80 degrees C or more, charge 
distribution will arise on a piezo-electric substrate front face by the 
pyroelectricity of a piezo-electric substrate. And although the charge 
produced on this piezo-electric substrate front face is neutralized by 
the suspension charge in air etc. , this rate neutralized will change 
with configurations, area, etc. of an electrode which were formed on the 
piezo-electric substrate, and uneven density-of-electric-charge 
distribution will exist in some places on a piezo-electric substrate. 
Very big electric field will be impressed in the narrow part of the gap 
of the electrode finger of a ctenidium-like electrode and electrode 
finger which constitute as a result, for example, an excitation 
electrode. Discharge took place so that the above-mentioned density-of- 
electric-charge distribution might be eased, the electrode finger of an 
excitation electrode deformed by this discharge, or it carried out that 
a part fused and exfoliated etc. , for example, the filter shape 
deteriorated, and the piece of a metal which exfoliated adhered on 
electrodes, such as an excitation electrode, and it had caused short 
[ poor ] . 

[0009] The electrode short-as means to solve these problems 
conventionally prevention by conductive foreign matter adhesion of a up 
to [ an electrode ], Furthermore, for the purpose of electrostatic- 
discharge prevention of the electrode at the time of the temperature 
change by the pyroelectricity of a substrate The approach of being and 
forming a semi-conductive protective coat that it was insulating on 



electrodes, such as a ctenidium-like excitation electrode, was proposed, 
however (for example, Japanese Patent Application No. No. 320521 [ eight 
to ]) as shown in drawing 9 by the above-mentioned approach Although the 
electrode finger 52a top of the excitation electrode 52 of the shape of 
a ctenidium formed on the piezo-electric substrate 51 and the protective 
coat 54 of thickness with sufficient 53 between electrode fingers are 
formed The lateral portion 55 of electrode finger 52a could form only 
the very thin protective coat, but had become the protective coat which 
is not locally connected depending on the case, and had become the 
protective coat which is carrying out the stage piece completely. This 
has the large direction dependency to which a membrane formation 
particle adheres also in the membrane formation approaches that vacuum 
deposition and step coverage are made comparatively good, such as a 
spatter, and the lateral portion 55 of electrode finger 52a is hard to 
form a protective coat compared with substrate 51 top face or an 
electrode finger 52a top face. 
[0010] 

[Problem(s) to be Solved by the Invention] Thus, by the conventional 
approach, since the coverage of the protective coat in an electrode 
finger lateral portion was bad, when the conductive foreign matter 
adhered between electrode fingers (clearance), the short-circuit between 
electrode fingers occurred, and there was a problem that it was not 
property degradation prevention at the time of sufficient conductive 
foreign matter adhesion of a certain thing of effectiveness from a thing 
without a protective coat. 

[0011] Moreover, in order to prevent degradation of the filter shape by 
discharge between the electrode fingers which originate in ununiformity 
distribution of the charge mentioned above, and are generated etc. Since 
the semi-conductive protective coat is not fully connected in an 
electrode lateral portion when a protective coat semi-conductive for the 
purpose which makes ununiformity distribution of the generated charge 
ease is formed, The conductivity of the protective coat in an electrode 
lateral portion was bad, the effectiveness of making ununiformity 
distribution of a charge easing became small, and there was a problem 
that degradation of a filter shape could not fully be prevented. 
[0012] Although how to form a protective coat thickly is also considered 
as a means to solve the above-mentioned problem, if the protective coat 
on an electrode is thickened, degradation to filter shapes, such as loss, 
becomes large and is not practical. 

[0013] It aims at offering the surface acoustic wave equipment which was 
very excellent in the dependability which this invention was made in 



order to cope with such a technical problem, and it does not have 
degradation of the electrode short-circuit by conductive foreign matter 
adhesion etc. , and does not have property degradation by discharge 
between the electrode fingers resulting from the pyroelectricity which a 
piezo-electric substrate has. 
[0014] 

[Means for Solving the Problem] The surface acoustic wave equipment of 
this invention which attains the above-mentioned purpose is 
characterized by having formed the insulating or semi-conductive 
electrode finger mesenteriolum between the electrode fingers of an 
excitation electrode, and forming an insulating or semi-conductive 
protective coat on an excitation electrode and the electrode finger 
mesenteriolum in the surface acoustic wave equipment which prepares a 
ctenidium-like excitation electrode and changes on a piezo-electric 
substrate. 

[0015] Moreover, it is characterized by having made the metal membrane 
in which an excitation electrode and the electrode finger mesenteriolum 
were formed on the piezo-electric substrate anodize alternatively, and 
forming it. 

[0016] Moreover, the manufacture approach of the surface acoustic wave 
equipment of this invention The process which forms an insulator layer 
or the semi-conductive film on a piezo-electric substrate, and the 
process which forms a photoresist pattern on an insulator layer or the 
semi-conductive film, The process which carries out patterning of an 
insulator layer or the semi-conductive film by using this photoresist 
pattern as a mask, and forms the electrode finger mesenteriolum, The 
process which forms a metal membrane on a photoresist pattern and a 
piezo-electric substrate, It is characterized by including the process 
which forms the excitation electrode which consists of a metal membrane, 
and the process which forms an insulating or semi-conductive protective 
coat on an excitation electrode and the electrode finger mesenteriolum 
at least by removing a photoresist pattern. 

[0017] Moreover, the process which forms a metal membrane in a piezo- 
electric substrate and the process which forms a photoresist pattern on 
a metal membrane, The process which carries out patterning of the metal 
membrane by using this photoresist pattern as a mask, and forms an 
excitation electrode, The process which forms an insulator layer or the 
semi-conductive film on a piezo-electric substrate and a photoresist 
pattern, It is characterized by including the process which forms the 
electrode finger mesenteriolum which removes a photoresist pattern and 
consists of an insulator layer or the semi-conductive film, and the 



process which forms an insulating or semi-conductive protective coat on 
an excitation electrode and the electrode finger mesenteriolum at least. 
[0018] In addition, with insulation or semi-conductivity, resistivity 
considers as the thing more than 10-3ohmcm. Moreover, in the above- 
mentioned surface acoustic wave equipment, the coverage of the electrode 
side face at the time of subsequent protective coat formation can be 
raised by forming the film (inter-electrode film) which has electrode 
layer thickness and the thickness of an abbreviation EQC in inter- 
electrode before protective coat formation. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation 
concerning this invention is explained to a detail based on a drawing. 
As shown in drawing 1 , although it consists of two or more surface 
acoustic wave resonators 2 by which parallel connection was carried out 
to two or more surface acoustic wave resonators 1 by which series 
connection was carried out, especially, the surface acoustic wave 
equipment S of this invention is not limited to such a ladder mold 
filter, and a lattice mold filter etc. is sufficient as it, for example, 
it can be applied to an SAW filter, a SAW resonator, etc. of various 
configurations and a connection mode. 

[0020] The surface acoustic wave equipment S of drawing 1 constitutes a 
low pass filter as it is also with two or more surface acoustic wave 
resonators 1 by which series connection was carried out, it constitutes 
a high-pass filter as it is also with the surface acoustic wave 
resonator 2 by which parallel connection was carried out, and it 
acquires a desired property. 

[0021] As shown in drawing 2 , moreover, the surface acoustic wave 
resonators 1 and 2 Respectively Piezo-electric substrates, such as a 
lithium tantalate single crystal, a lithium niobate single crystal, or a 
tetraboric-acid lithium single crystal (It is also only hereafter called 
a substrate) While arranging the IDT electrode 4 which is an excitation 
electrode of the shape of a ctenidium which consists of the alloys (an 
aluminum-Si system, an aluminum-Cu system, aluminum-Ti system, etc. ) 
which use aluminum and aluminum as a principal component on three The 
reflector 5 which changes from the IDT electrode 4 and the same quality 
of the material to the both ends of the IDT electrode 4 is arranged, 
respectively, and it is made to make the surface acoustic wave of 
wavelength lambda spread in the direction of X. In addition, in drawing 
2 R> 2, since it is easy, in order to show the IDT electrode 4 and a 
reflector 5 clearly, the electrode finger mesenteriolum and protective 
coat which carry out a postscript are omitted. 



[0022] Moreover, as shown in the fragmentary sectional view of the IDT 
electrode 4 at drawing 3 and drawing 4 , after [ on the piezo-electric 
substrate 3 ] resistivity forms the electrode finger mesenteriolum 6 
insulating [ more than 10-3ohmcm ], or semi-conductive among electrode 
finger 4a of the IDT electrode 4 at least, covering formation of the 
insulating or semi-conductive protective coat 7 is carried out to the 
electrode field at least. 

[0023] Thus, before carrying out covering formation of the protective 
coat 7, the coverage of the electrode lateral portion at the time of 
formation of the subsequent protective coat 7 can be raised by carrying 
out covering formation of the electrode finger mesenteriolum 6 which has 
IDT electrode layer thickness and the thickness of an abbreviation EQC 
in inter-electrode. And thereby, there is no degradation of the 
electrode short-circuit by conductive foreign matter adhesion etc. , and 
the surface acoustic wave equipment without property degradation by 
discharge between the electrode fingers resulting from the 
pyroelectricity which the piezo-electric substrate 3 has which was very 
excellent in dependability can be realized. 

[0024] After drawing 3 sticks the electrode finger mesenteriolum 6 with 
electrode finger 4a of both sides and forms it, it carries out covering 
formation of the protective coat 7 to an electrode field. Since 
prevention of the electrode short-circuit by conductive foreign matter 
adhesion of a between [ electrode fingers ] serves as a role of a 
protective coat 7 when there is almost no pyroelectricity like for 
example, a tetraboric acid lithium crystal substrate in the piezo- 
electric substrate 3 used, there are not the electrode finger 
mesenteriolum 6 and a protective coat 7, and they can make insulation 
the need of being semi-conductivity. 

[0025] Moreover, although insulating or semi-conductive any are 
sufficient as the electrode finger mesenteriolum 6, by using a 
protective coat 7 as the semi-conductive film at least, the case of the 
substrate with which the piezo-electric substrate 3 used has 
pyroelectricity like for example, a lithium-niobate crystal substrate 
and a lithium tantalate substrate makes the ununiformity of the charge 
distribution generated between electrode fingers by a temperature change 
etc. ease, and can prevent degradation of the filter shape by discharge 
etc. 

[0026] Although it is easily realizable with alternative anodic 
oxidation of a metal thin film, the structure which stuck electrode 
finger 4a and the electrode finger mesenteriolum 6 is an effective 
approach when making an insulator layer into the electrode finger 



raesenteriolura 6, since the electrode finger raesenteriolura 6 serves as a 
metallic oxide in this case. Since electrode finger 4a and the electrode 
finger raesenteriolura 6 are especially formed from much more metal 
membrane, it excels in the surface smoothness before membrane formation 
of a protective coat 7, and a protective coat 7 can be formed by very 
good covering nature. 

[0027] Formation of the metallic oxide by the above-mentioned anodic 
oxidation is performed by the approach as shown for example, in drawing 
5 (a) - (c) . That is, as shown in drawing 5 (a), the substrate 3 with 
which the photoresist (photoresist pattern) 8 by which patterning was 
carried out to the metal thin film 40 was formed into the container 12 
which filled the electrolytic solution 11 is immersed, the metal 
electrodes 14, such as platinum, are connected to an anode plate, 
respectively, and the metal thin film 40 on a substrate 3 is made to 
counter the cathode of DC power supply 13 with a substrate 3. And by 
energizing a direct current, the field which is not covered with the 
photoresist resist 8 on the metal thin film 40 on a substrate 3 is 
oxidized, and the electrode finger mesenteriolum 6 which consists of an 
oxide film as shown in drawing 5 (b) is formed. Then, as shown in 
drawing 5 (c) , for example, the semi-conductive film is formed by vacuum 
evaporationo etc. , and a protective coat 7 is formed. 
[0028] In addition, depending on the class of an electrode design and 
piezo-electric substrate, and an operating environment, it may be easy 
to generate discharge by the charge ununiformity. In this case, by using 
the electrode finger mesenteriolum 6 as the semi-conductive film, the 
still higher prevention effectiveness is expectable to property 
degradation by discharge rather than it uses only a protective coat 7 as 
the semi-conductive film. 

[0029] In addition, in the structure of drawing 3 , when using the 
electrode finger mesenteriolum 6 as the semi-conductive film, it can 
realize by repeating photolithography and etching twice, as shown in 
drawing 8 again. That is, it is realizable by the production process as 
shown in drawing 8 . First, as shown in drawing 8 (a), a metal membrane 
40 is formed on the piezo-electric substrate 3, and the photoresist 8 
which carried out patterning is formed on it. Next, as shown in drawing 
8 (b) , the metal membrane which is not covered by the photoresist 8 is 
removed, further, as shown in drawing 8 (c) , a photoresist 8 is removed 
and the IDT electrode 4 is formed. And as shown in drawing 8 (d) , 
covering formation of the semi-conductive film 60 is carried out on the 
piezo-electric substrate 3 and the IDT electrode 4, and as shown in 
drawing 8 (e) , after forming a photoresist 8 in the whole surface, as 



shown in drawing 8 (f), photolithography removes the photoresist 8 on 
the serai-conductive film 60 alternatively. And as shown in drawing 8 (g) , 
by performing dry etching etc. by using as a mask the photoresist left 
behind alternatively, the serai-conductive film 60 on the IDT electrode 4 
is removed, and as a photoresist 8 is removed and it is shown in drawing 
8 (i), subsequently to drawing 8 (h) , the semi-conductive protective 
coat 7 is formed in the whole surface, so that it may be shown. However, 
while a process becomes complicated, as for this approach, the alignment 
of a highly precise photo mask and a highly precise etching technique 
are needed. 

[0030] Then, as shown in drawing 6 , after forming the electrode finger 
mesenteriolura by etching by using a photoresist pattern as a mask, the 
surface acoustic wave equipment of the structure of drawing 4 can be 
easily obtained by forming the electrode finger of an IDT electrode by 
the lift-off method using the same photoresist pattern, and finally 
forming a protective coat all over an electrode field. 
[0031] That is, as shown in drawing 6 (a), after forming the semi- 
conductive film 60 by vacuum evaporationo etc. to one principal plane of 
the piezo-electric substrate 3 first, a photoresist 8 is applied to the 
whole surface and photolithography performs patterning of a photoresist 
8. Next, as shown in drawing 6 (b) , by wet etching or dry etching, semi- 
conductive film 60 other than the covering section of a photoresist 8 is 
removed, and the electrode finger mesenteriolum 6 is formed. Next, as 
shown in drawing 6 (c) , metal membranes 4 and 40 are formed with vacuum 
deposition etc. , the metal membrane 40 on a photoresist 8 is removed 
after an appropriate time with exfoliation of a photoresist 8, and the 
IDT electrode 4 (electrode finger) is formed in it among electrode 
finger mesenteriolum 6. And as shown in drawing 6 (d) , a protective coat 
7 is formed with vacuum deposition etc. on the piezo-electric substrate 
3, the excitation electrode 4, and the semi-conductive electrode finger 
mesenteriolum 6. 

[0032] Thus, because 1 time of photolithography can perform patterning 
of an electrode finger and the electrode finger mesenteriolum and the 
alignment of an electrode finger and the electrode finger mesenteriolum 
serves as a self-alignment method, it becomes the very simple 
manufacture approach by combining the etching method and the lift-off 
method. 

[0033] In order to produce an electrode finger by the lift-off method, 
it is necessary to make width of face of the electrode finger 
mesenteriolum smaller to about 0. 1 microns or less than the width of 
face of a resist which serves as a mask as shown in drawing 6 (b) at the 



time of the electrode finger mesenteriolum formation by etching of the 
preceding paragraph story. 

[0034] It is possible to form by this, the good protective coat which 
can fill a gap enough since the thickness of a protective coat 4 is 
about 0. 02-0. 07 microns, and does not have a stage piece, although an 
about 0-0. 1-micron gap is generated between an electrode finger and the 
electrode finger mesenteriolum. 

[0035] Drawing 7 is the manufacture approach which forms an electrode 
finger by etching and forms the electrode finger mesenteriolum by the 
lift-off method, and is theoretically the same as the case of drawing 6 . 
[0036] that is, first, as shown in drawing 7 (a), on the piezo-electric 
substrate 3, covering formation was carried out and patterning of the 
metal membrane 40 was carried out after that on the whole surface — it 
forms photoresist 8. Next, as shown in drawing 7 (b) , etching removal of 
the field which is not covered by the photoresist 8 of a metal membrane 
40 is carried out, and the ctenidium-like IDT electrode 4 is formed. And 
as shown in drawing 7 (c) , the semi-conductive film 6 and 60 is formed 
on a photoresist 8 and the piezo-electric substrate 3, and the electrode 
finger mesenteriolum 6 is formed. Furthermore, on the IDT electrode 4, 
as by removing a photoresist 8 by the lift-off method shows to drawing 7 
(d) , although it reached on the electrode finger mesenteriolum 6 and not 
being illustrated, a protective coat 7 is formed on the piezo-electric 
substrate 3. 

[0037] In the manufacture approach shown in drawing 6 and drawing 7 , it 
is obvious for the electrode finger mesenteriolum and a protective coat 
to be able to form by the insulator layer or the semi-conductive film 
independently, respectively. 

[0038] As an insulator layer used for such electrode finger 
mesenteriolum and a protective coat, an oxide or nitrides, such as 
silicon oxide, silicon nitride, and an aluminum oxide, can be used. 
Moreover, the ingredient whose ratio (resistivity / electrode layer 
thickness) of specific resistance and electrode layer thickness is 109- 
1013ohms as semi-conductive film is desirable, and a silicone film 
(specific resistance 5x105 omega-cm extent) is used well. 
[0039] Thus, the surface acoustic wave equipment which was very 
excellent in the dependability which does not have degradation of the 
electrode short-circuit by conductive foreign matter adhesion etc. , and 
does not have property degradation by discharge between the electrode 
fingers resulting from the pyroelectricity which a piezo-electric 
substrate has can be offered by the simple manufacture approach. 
[0040] In addition, surface acoustic wave equipment is not what is 



limited to an above-mentioned gestalt and an above-mentioned process. 
Electrodes, such as an excitation electrode, are arranged on a piezo- 
electric substrate, and the insulating or semi-conductive electrode 
finger mesenteriolum is formed between the electrode fingers of an 
excitation electrode. Furthermore, that the protective coat should just 
be formed on an excitation electrode and the electrode finger 
mesenteriolum at least, it is not limited to the above-mentioned thing 
about the quality of the materials, such as a piezo-electric substrate, 
an excitation electrode, electrode finger mesenteriolum, and a 
protective coat, but can carry out by changing suitably in the range 
which does not deviate from a summary. 
[0041] 

[Example] [Example l] Explain the example of a configuration as shown in 
drawing 3 first. It is 1-1. 5 micrometers in thickness on the piezo- 
electric substrate with which approaches, such as vacuum evaporationo 
and a spatter, were used, metal thin films, such as aluminum and an 
aluminium alloy, were formed in about 2000-5000A in thickness, and the 
metal thin film was formed in one field of a piezo-electric substrate 
with a diameter [ of 36 degreeY cut X propagation lithium tantalate ] of 
about 3-4 inches in the photoresist after that. It applied to extent. It 
exposed by ultraviolet radiation etc. using the photo mask which can 
form an electrode pattern in after an appropriate time. 
[0042] Next, as it was immersed in the developer of an organic alkali 
system, and patterning of a photoresist was performed, next it was shown 
in drawing 5 (a), the substrate 3 was immersed into the container 12 
which filled the electrolytic solution 11. The metal thin film 40 on a 
substrate 3 was connected to the cathode of DC power supply 13, the 
metal electrodes 14, such as platinum, were connected to the anode plate, 
and it was made to counter with a substrate 3. And current density 0. 1 - 
2 A/dm2 By energizing the direct current of extent, the field which is 
not covered with the photoresist resist 8 on the metal thin film 40 on a 
substrate 3 was oxidized, and the electrode finger mesenteriolum 6 which 
consists of an oxide film of an aluminum oxide as shown in drawing 5 (b) , 
or an aluminium alloy was formed in about 2000-5000A in thickness. 
[0043] Here, the solution which consists of ethylene glycol and 
tetraboric acid ammonium, the sulfuric acid, the chromic acid, etc. were 
used for the electrolytic solution 11. Then, as shown in drawing 5 (c) , 
vacuum evaporationo etc. performed membrane formation with a thickness 
of about 200-700A for the silicone film, and the protective coat 7 was 
formed. 

[0044] Next, partial etching by photolithography etc. removed the 



protective coat of the wire bonding pad section, and the SAW filter was 
completed after that through the mounting process to packages, such as 
dicing, die bond, wire bond, and the closure. This SAW filter had the 
very good insertion loss few, and in the state of the chip, to the 
conductive paste, in the characterization after immersing and drying, 
degradation was not looked at by the property at all, but it has fully 
demonstrated the function as a protective coat. Furthermore, degradation 
was not seen by rapid temperature changes, such as an erector degree, , 
either, but property degradation by discharge has been prevented 
completely. 

[0045] [Example 2] Next, explain the example of a configuration as shown 
in drawing 4 . As shown in drawing 6 (a), after forming a silicone film 
60 in thickness of about 2000-5000A by vacuum evaporationo etc. in one 
field of the piezo-electric substrate 3 of a 36 degreeY cut X 
propagation lithium tantalate single crystal, photolithography performed 
patterning of a photoresist 8. 

[0046] Next, as shown in drawing 6 (b) , by the dry etching by wet 
etching or fluoridation carbon (CF4) of fluoric acid and a nitric-acid 
system etc. , silicone films other than the covering section of a 
photoresist 8 were removed, and the electrode finger mesenteriolum 6 was 
formed in about 2000-5000A in thickness. 

[0047] Next, as shown in drawing 6 (c) , membrane formation 2 and 20 of 
aluminum or an aluminium alloy was performed, the aluminum film 40 on a 
photoresist 8 was removed with exfoliation of a photoresist 8, and the 
IDT electrode 4 (electrode finger) was formed in about 2000-5000A in 
thickness among electrode finger mesenteriolum 6. After that, the 
silicon protective coat 7 was formed like the above-mentioned example 1, 
and the SAW filter was completed through the mounting process. The 
effectiveness as Example 1 also with this same SAW filter was acquired. 
[0048] 

[Effect of the Invention] As explained in full detail above, according 
to the surface acoustic wave equipment of this invention, even if a 
conductive foreign matter adheres, there is no degradation of electrode 
short-circuit etc. , and the surface acoustic wave equipment which 
property degradation by discharge between the electrode fingers 
resulting from the pyroelectricity which a piezo-electric substrate has 
does not have, either and which was very excellent in dependability can 
be offered by the simple and quick manufacture approach. 
[0049] Moreover, if the electrode finger mesenteriolum is formed by 
anodic oxidation, since it not only can manufacture quickly, but it can 
form an electrode finger and the electrode finger mesenteriolum in 



coincidence from much more metal membrane and the surface smoothness 
before protective coat formation will become good, the surface acoustic 
wave equipment with the protective coat which realized suitable covering 
nature which was very excellent in dependability can be offered. 

[Translation done. ] 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram which explains typically the 
surface acoustic wave equipment of one example concerning this invention. 
[Drawing 2] It is the outline top view which explains typically the 
surface acoustic wave resonator which constitutes the surface acoustic 
wave equipment concerning this invention. 

[Drawing 3] It is drawing which explains typically 1 operation gestalt 
of the surface acoustic wave equipment concerning this invention, and is 
an A-A line part part sectional view in drawing 2 . 
[Drawing 4] It is the fragmentary sectional view which explains 
typically other operation gestalten of the surface acoustic wave 
equipment concerning this invention. 

[Drawing 5] (a) - (c) is a fragmentary sectional view which explains the 
1 manufacture approach of this invention typically, respectively. 
[Drawing 6] (a) - (d) is a fragmentary sectional view which explains 
other manufacture approaches of this invention typically, respectively. 
[Drawing 7] (a) - (d) is a fragmentary sectional view which explains 
other manufacture approaches of this invention typically, respectively. 
[Drawing 8] (a) - (i) is a fragmentary sectional view which explains 
typically the manufacture approach for comparing with this invention, 
respectively. 

[Drawing 9] It is the fragmentary sectional view which explains an 



example of conventional surface acoustic wave equipment typically. 
[Description of Notations] 

1: Surface acoustic wave resonator (for serials) 

2: Surface acoustic wave resonator (for juxtaposition) 

3: Substrate (piezo-electric substrate) 

4: IDT electrode (excitation electrode) 

4a: Electrode finger 

5: Reflector 

6: Electrode finger mesenteriolum 
7: Protective coat 
8: Photoresist 
40: Metal membrane 

S . . . Surface acoustic wave equipment 
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